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(57) ABSTRACT

A method for providing an interaction scenario for a proto-
type of a graphical user iterface (GUI) 1s provided. The
method for providing the mteraction scenario for the proto-
type of the graphical user interface (GUI) according to an
embodiment of the present mventive concept may include
identifying, by a prototype viewing device, a diflerence
between a first version and a second version of the proto-
type, and generating, by the prototype viewing device, based
on the difference, a second version of the interaction sce-
nario by updating a first version of the interaction scenario
pre-generated for the first version of the prototype, in which
the prototype includes information on the trigger and a
response caused by the trigger, and 1n which the interaction
scenario pre-generated for the first version includes infor-
mation on a plurality of triggers detected during a user’s
demonstration of the first version of the prototype.

9 Claims, 23 Drawing Sheets
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FIG. 6
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FIG. 13

dentitying a difference between a first version 31310
and a second version of a GUI prototype

generating a second version of an interaction 01300
scenario by updating a first version of the interaction scenario
which is pre-generated for the first version of the prototype

end
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FI1G. 15
oy 5133
displaying a timeline of the 31339
Interaction scenario

obtaining a user’s input for a specific trigger 51333
Or a Specific location on the timeline

determining, based on the obtained user's input, 51334
a location in which a trigger is to be inserted




U.S. Patent Sep. 17, 2024 Sheet 20 of 23 US 12,093,497 B2

FIG. 16

obtaining an interaction scenario 51610

displaying a GUI prototype 51620

receiving a command to initiate reproduction 31630

of the interaction scenario

reproducing a first version and a second 31640
version of the interaction scenario
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METHOD AND APPARATUS FOR
PROVIDING PROTOTYPE OF GRAPHICAL
USER INTERFACE

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a continuation application of U.S.
patent application Ser. No. 17/036,019 filed on Sep. 29,

2020, which claims priority from Korean Patent Application
No. 10-2019-0173728 filed on Dec. 24, 2019 and Korean

Patent Application No. 10-2020-0099116 filed on Aug. 7,
2020 1n the Korean Intellectual Property Office, and all the
benelits accruing therefrom under 35 U.S.C. 119, the con-
tents of which 1n their entirety are herein incorporated by
reference.

BACKGROUND

1. Technical Field

The present inventive concept relates to a method and
apparatus for providing a prototype of a graphical user
intertace (GUI). More specifically, it relates to a method and
apparatus for generating and reproducing an interaction
scenario targeting a prototype of a graphical user interface.

2. Description of the Related Art

Terminal manufacturers, application manufacturers, and
online service providers are putting a lot of effort into
designing a graphic user interface to increase user conve-
nience. In the process of designing such a graphic user
interface, various tools for producing a prototype of the
graphic user interface are used. Belfore applying the graphi-
cal user interface to a terminal, application, or online service
(heremaftter, referred to as “‘application” without distinc-
tion), a graphic user interface producer may check user
convenience, user interaction, and various visual eflects
through a prototype of the produced graphic user intertface.
In addition, the graphic user interface producer may share
the prototype of the graphic user interface with third parties,
such as an application planner and developer, and exchange
opinions with each other. The graphic user interface pro-
duced by the graphic user mterface producer 1s provided to
the application developer 1n the form of a prototype, that 1s,
a prototype, and 1s programmed by the developer and
implemented on the application.

The graphic user interface 1s generally composed of not
only visual objects displayed on a display, but also various
interactions, that 1s, interactions between objects and a user.
As devices with touch screens are beginning to spread
widely, more and more various types of rich interactions are
provided on the graphic user interface to increase the user
convenience. The graphic user interface may include various
interactions related to various objects, and there may be a
precedent relationship and/or a dependency relationship
between the interactions. Therefore, when only the proto-
type generated by the producer of the graphic user interface
1s delivered to the developer, it 1s dithicult for the developer
to 1dentify which interactions are included 1n the prototype
of the graphical user 1nterface and to clearly understand the
principle of operation. In order clearly deliver various inter-
actions included in the prototype to the developer, the
producers ol graphic user interfaces often write separate
documents describing interactions included 1n the prototype
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and deliver them to the developer along with the prototype.
A lot of time and money 1s wasted 1n this process.

SUMMARY

Aspects of the present inventive concept provide a
method and apparatus for providing a prototype of a graphi-
cal user interface.

Aspects of the present imventive concept also provide a
method and apparatus for generating an interaction scenario
targeting a prototype of a graphical user interface.

Aspects of the present mventive concept also provide a
method and apparatus for reproducing an interaction sce-
nario targeting a prototype of a graphical user interface.

Aspects of the present inventive concept also provide a
method and apparatus for efiectively delivering details of
interactions included in a prototype of a graphical user
interface.

Aspects of the present mventive concept also provide a
method and apparatus for effectively delivering changes that
occurred 1n a prototype of a graphical user interface.

Aspects of the present inventive concept also provide a
method and apparatus for reflecting changes that occurred in
a prototype of a graphical user interface to a previously
produced interaction scenario.

However, aspects of the present inventive concept are not
restricted to those set forth hereimn. The above and other
aspects of the present inventive concept will become more
apparent to one of ordinary skill in the art to which the
present 1nventive concept pertains by referencing the
detailed description of the present inventive concept given
below.

According to an aspect of the present inventive concept,
a method for providing a prototype of a graphical user
interface (GUI) 1s provided. The method includes, 1n
response to a command to 1nitiate recording an interaction
scenario, recerving a user’s demonstration of a GUI proto-
type on a prototype authoring device, detecting a first trigger
occurred during the demonstration, generating the interac-
tion scenario including mformation on the first trigger, and
transmitting the interaction scenario by the prototype author-
ing device. Here, the prototype may include imnformation on
the trigger and a response to be caused by the trigger, the
trigger may include a user input event, and the response may
include a change 1n display properties of an object on the
prototype.

In an embodiment, the interaction scenario further
includes information on a first response caused by a {first
trigger. In some embodiments, the iteraction scenario fur-
ther includes information on a second response automati-
cally caused by the first response acting as a trigger.

In an embodiment, the method for providing the prototype
further includes detecting a second trigger occurred during
the demonstration in response to the command to imitiate
recording the interaction scenario, in which the interaction
scenario further includes information indicating an occur-
rence time of each of the first trigger and the second trigger.

In an embodiment, generating the interaction scenario
includes storing the interaction scenario as a separate file
from the prototype.

In an embodiment, the trigger includes a sensor detection
event.

In order to solve the technical problems, a method for
providing a prototype ol a graphical user interface (GUI)
according to another embodiment of the present inventive
concept includes obtaining, by a prototype viewing device,
an 1nteraction scenario including information on a trigger




US 12,093,497 B2

3

generated on a GUI prototype, reproducing, by the prototype
viewing device, the interaction scenario targeting the pro-
totype by outputting a response automatically caused by a
trigger included in the interaction scenario. Here, the pro-
totype may include information on the trigger and a response
caused by the trigger, the trigger may include a user mput
event, and the response may include a change i1n display
properties ol an object on the prototype.

In an embodiment, reproducing occurrence of the trigger
and automatically outputting the response includes visual-
1zing occurrence of the trigger included in the interaction
scenario on the prototype. In some embodiments, the trigger
includes a first type of trigger and a second type of trigger,
and visualizing occurrence of the trigger includes visualiz-
ing occurrence of the first type of trigger in a first display
property, and visualizing occurrence of the second type of
trigger 1 a second display property.

In an embodiment, the method for providing the prototype
turther includes displaying a property of the trigger included
in the interaction scenario.

In an embodiment, the method for providing the prototype
turther includes displaying a property of the response.

In an embodiment, reproducing occurrence of the trigger
and automatically outputting the response includes display-
ing a change in display property values of an object included
in the prototype over time.

In an embodiment, reproducing occurrence of the trigger
and automatically outputting the response includes obtain-
ing a user’s input for selecting at least one part of the
interaction scenario, and reproducing the selected at least
one part of the interaction scenario. Here, the user’s input for
selecting at least one part of the interaction scenario may be
an 1nput for selecting at least one of one or more triggers
included in the interaction scenario, or an input for selecting
at least one of one or more responses to be caused by the one
Or more triggers.

In an embodiment, reproducing occurrence of the trigger
and automatically outputting the response further includes
displaying an output of the response 1n a first display area,
and displaying the trigger included in the interaction sce-
nario and the response 1n a second display area, wherein the
response comprises a first response and a second response,
the first response being caused based on the trigger being
occurred and a first condition being satisfied, the second
response being caused based on the trigger being occurred
and the first condition not being satisfied, displaying a GUI
object representing the first response and a GUI object
representing the second response in a visually distinct man-
ner, and outputting the first response, in the first display area,
based on the trigger being occurred and the first condition
being satisfied during the reproduction.

In some embodiments, reproducing occurrence of the
trigger and automatically outputting the response further
includes outputting the second response 1n response to a
input for forcibly outputting the second response regardless
ol whether or not the first condition 1s satisfied.

In some embodiments, outputting the second response
includes displaying an indication of the second response
being forcibly output. Here, the displaying the indication
comprises at least one of overlaying the indication on the
GUI object representing the second response and displaying
the indication adjacent to the GUI object representing the
second response.

In an embodiment, the interaction scenario includes a
comment and data on a target of the comment, 1n which the
target of the comment 1s at least one of a portion of the
prototype, a partial section of the interaction scenario, a
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trigger included 1n the interaction scenario, and a response
caused by the trigger, and reproducing the interaction sce-
nario targeting the prototype includes displaying the com-
ment 1n data on the target of the comment.

In an embodiment, the method for providing the prototype
further includes displaying a GUI object indicating an
initiation time and a duration time of the response.

In an embodiment, the interaction scenario and the pro-
totype may be provided as an electronic document that may
be viewed with a web browser.

According to an aspect of the present inventive concept,
a method for providing a prototype of a graphical user
interface (GUI) 1s provided. The method includes receiving
a user’s demonstration of a GUI prototype on a prototype
authoring device in response to a command to 1nitiate
recording an interaction scenario, detecting a first trigger
occurred during the demonstration, generating the interac-
tion scenario including information on the first trigger,
transmitting, by the prototype authoring device, the interac-
tion scenario, obtaining, by a prototype viewing device, the
interaction scenario, and reproducing, by the prototype
viewing device, the interaction scenario targeting the pro-
totype by outputting a response automatically caused by a
trigger imncluded 1n the interaction scenario. Here, the pro-
totype may include information on the trigger and a response
caused by the trigger, the trigger may include a user input
event, and the response may include a change in display
properties ol an object on the prototype.

According to an aspect of the present inventive concept,
a method for providing an interaction scenario for a proto-
type of a graphical user interface (GUI) 1s provided. The
method includes i1dentifying, by a prototype authoring
device, a difference between a first version and a second
version of the prototype, and generating, by the prototype
authoring device, based on the difference, a second version
of the interaction scenario by updating a first version of the
interaction scenario, the first version of the interaction
scenario being pre-generated for the first version of the
prototype, in which the prototype includes information on
the trigger and a response to be caused by the trigger, and 1n
which the first version of the interaction scenario includes
information on a plurality of triggers detected during a
user’s demonstration of the first version of the prototype.

In an embodiment, 1dentifying the difference may include
identifying a trigger added to the second version of the
prototype, and generating the second version of the inter-
action scenario may include obtaining a user nput for a
location where the added trigger 1s to be inserted.

In an embodiment, obtaining the user iput for the loca-
tion where the added trigger 1s to be mserted may include
obtaining a user input for selecting one of triggers included
in the first version of the interaction scenario, and 1nserting
the added trigger immediately before or immediately after
the selected one of the triggers.

In an embodiment, obtaining the user input for the loca-
tion where the added trigger 1s to be inserted may include
displaying a timeline of the first version of the interaction
scenario, and obtaining a user mput for selecting a specific
location on the timeline.

In an embodiment, identifying the difference may include
identifying a trigger deleted from the first version of the
prototype and a trigger added to the second version of the
prototype, and generating the second version of the inter-
action scenario may include determining a similarity
between the deleted trigger and the added trigger.

In an embodiment, generating the second version of the
interaction scenario may further include generating, based
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on the determination that the similarity 1s equal to or greater
than a threshold, the second version of the interaction
scenar1o by replacing, in the first version of the interaction
scenario, the deleted trigger with the added trigger.

In an embodiment, determining the similarity between the
deleted trigger and the added trigger may include determin-
ing a degree of overlap between responses caused by the
deleted trigger and responses caused by the added trigger.

In an embodiment, determining the similarity between the
deleted trigger and the added trigger may include determin-
ing whether a first GUI object in which a change in display
properties 1s caused by the deleted trigger and a second GUI
object 1n which a change i display properties 1s caused by
the added trigger are identical to each other.

In an embodiment, the interaction scenario may further
include information on a plurality of responses caused by the
plurality of triggers detected during the user’s demonstra-
tion.

In an embodiment, the interaction scenario may further
include information on a response that 1s automatically
caused by at least one of the plurality of responses acting as
a trigger.

According to an aspect of the present inventive concept,
a method for providing a prototype of a graphical user
intertace (GUI) 1s provided. The method includes obtaining,
by a prototype viewing device, an interaction scenario
including nformation on a trigger occurred on a GUI
prototype, and reproducing, by the prototype viewing
device, occurrence of a trigger and automatically outputting
a response caused by the trigger according to the interaction
scenar1o for the prototype, in which the prototype includes
information on a trigger and a response to be caused by the
trigger.

In an embodiment, at least some of triggers included in
the first version of the interaction scenario and triggers
included 1n the second version may be different from each
other, or at least some of responses included in the first
version of the iteraction scenario and responses imncluded in
the second version may be different from each other.

In an embodiment, reproducing according to the first
version and the second version of the interaction scenario
may include reproducing according to the first version of the
interaction scenario 1n a first display area, and reproducing
according to the second version of the interaction scenario 1n
a second display area, in which the reproduction according
to the first version and the reproduction according to the
second version are synchronized with each other.

In an embodiment, reproducing according to the first
version and the second version of the interaction scenario
may include, in response to a user’s selection for a first
trigger of a plurality of triggers included 1n a first version of
the interaction scenario, displaying a property associated
with the first trigger, and displaying a property associated
with a second trigger, the second trigger corresponding to
the first trigger of a plurality of triggers included 1n a second
version of the interaction scenario.

In an embodiment, reproducing according to the first
version and the second version of the interaction scenario
may include displaying, in response to a user’s selection for
a lirst response ol a plurality of responses included in the
first version of the interaction scenario, a property specified
in the first response, and displaying a property specified 1n
a second response corresponding to the first response of a
plurality of responses included 1n the second version of the
interaction scenario.

In an embodiment, reproducing according to the first
version and the second version of the interaction scenario
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may include identifying a diflerence between a first version
and a second version of the interaction scenario, and dis-
playing translucently at least some objects of the first
version or the second version of the interaction scenario,
based on the difference.

In an embodiment, reproducing according to the first
version and the second version of the interaction scenario
may include mitiating reproduction according to the first
version of the interaction scenario, obtaining a user input for
requesting reproduction according to the second version of
the interaction scenario, 1dentifying, in response to the user
input, the second response of the second version of the
interaction scenario corresponding to the first response of
the first version of the mteraction scenario being reproduced,
and outputting the second response of the second version of
the 1nteraction scenario.

According to an aspect of the present inventive concept,
a computer readable non-transitory recording medium 1s
provided. The computer readable non-transitory recording
medium concept stores a computer program for performing
a method including identitying, by a prototype authoring
device, a difference between a first version and a second
version ol a prototype, and generating, by the prototype
authoring device, based on the difference, a second version

of the interaction scenario by updating a first version of the
interaction scenario pre-generated for the first version of the

prototype.

BRIEF DESCRIPTION OF TH.

L1

DRAWINGS

The above and other aspects and features of the present
inventive concept will become more apparent by describing
in detail exemplary embodiments thereol with reference to
the attached drawings, 1n which:

FIG. 1 1s a block diagram of a system for providing a
graphic user interface prototype according to an embodi-
ment of the present inventive concept;

FIG. 2 15 a flow chart illustrating a process of performing,
a method for providing a prototype of a graphical user
interface according to another embodiment of the present
inventive concept;

FIGS. 3 to § are diagrams for explaining a process of
recording an interaction scenario of a graphical user inter-
face prototype according to the embodiment described with
reference to FIG. 2;:

FIG. 6 15 a flow chart illustrating a process of performing
a method for providing a prototype of a graphical user
interface according to another embodiment of the present
inventive concept;

FIGS. 7 to 12 are diagrams for explaining a process of
reproducing an interaction scenario ol a graphical user
interface prototype according to the embodiment described
with reference to FIG. 6;

FIG. 13 1s a flow chart 1llustrating a process of performing,
a method for providing an interaction scenario of a prototype
of a graphical user interface according to another embodi-
ment of the present inventive concept;

FIGS. 14 and 15 are diagrams for explaining in more
detail some steps of the method described with reference to
FIG. 13;

FIG. 16 1s a tlow chart 1llustrating a process of performing,
a method for providing a prototype of a graphical user
interface according to another embodiment of the present
inventive concept;

FIGS. 17 to 18 are diagrams for explaining a process of
reproducing a first version and a second version of an
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interaction scenario of a graphical user interface prototype
according to the embodiment described with reference to

FIG. 16; and

FIG. 19 1s a diagram 1llustrating an exemplary computing,
device capable of implementing various embodiments of the
present mventive concept.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

Hereinafter, preferred embodiments of the present disclo-
sure will be described with reference to the attached draw-
ings. Advantages and features of the present disclosure and
methods of accomplishing the same may be understood
more readily by reference to the following detailed descrip-
tion of preferred embodiments and the accompanying draw-
ings. The present disclosure may, however, be embodied 1n
many different forms and should not be construed as being
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete and will fully convey the concept of
the disclosure to those skilled i1n the art, and the present
disclosure will only be defined by the appended claims.

In adding reference numerals to the components of each
drawing, 1t should be noted that the same reference numerals
are assigned to the same components as much as possible
even though they are shown in different drawings. In addi-
tion, 1n describing the present invention, when it 1s deter-
mined that the detailed description of the related well-known
configuration or function may obscure the gist of the present
invention, the detailed description thereof will be omatted.

Unless otherwise defined, all terms used in the present
specification (including technical and scientific terms) may
be used 1n a sense that can be commonly understood by
those skilled 1n the art. In addition, the terms defined 1n the
commonly used dictionaries are not i1deally or excessively
interpreted unless they are specifically defined clearly. The
terminology used herein 1s for the purpose of describing
particular embodiments only and 1s not intended to be
limiting of the invention. In this specification, the singular
also includes the plural unless specifically stated otherwise
in the phrase.

In addition, 1 describing the component of this invention,
terms, such as first, second, A, B, (a), (b), can be used. These
terms are only for distinguishing the components from other
components, and the nature or order of the components 1s
not limited by the terms. If a component 1s described as
being “connected,” “coupled” or “contacted” to another
component, that component may be directly connected to or
contacted with that other component, but 1t should be
understood that another component also may be “con-
nected,” “coupled” or “contacted” between each component.

Hereinafter, some embodiments of the present invention
will be described 1n detail with reference to the accompa-
nying drawings.

First, the meaning of terms used in the present specifica-
tion will be described.

First of all, an *“‘author” 1s a person who prototypes a
graphical user interface, such as a designer. An “authoring
device” 1s a device used to author a graphical user interface
prototype and to generate a scenario for demonstrating
interactions implemented 1n the prototype.

Next, a “viewer” 1s a person who receives and views the
prototype created by the author and uses information
extracted from the prototype, such as a developer, planner,
and/or decision maker. A “viewing device” 1s a device used
by the viewer to view the prototype. The viewing device
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may be understood as a device that executes the prototype or
a device that reproduces or plays back an interaction sce-
nari1o for the prototype. The viewing device may be a device
of the same type as a target device on which a graphic user
interface to be created will ultimately be executed.

In the present specification, a “trigger” 1s an event that
causes a visual change in the graphical user interface and/or
any reaction or feedback of a device in which the graphical
user interface 1s implemented. The trigger may be a user
input on the graphic user interface, other external iput such
as a sensor, or other event occurring on the graphic user
interface. The trigger may be an event caused by a touch
iput or gesture to a touch screen provided 1n a device to
which the graphic user interface 1s applied, a user mput
through devices such as a mouse or a keyboard, or data
measured by a sensor provided 1n the device (e.g., a camera,
a microphone, an acceleration sensor, a gyro sensor, a
proximity sensor, a geomagnetic sensor, etc.) or a sensor that
provides data to the device from outside the device (e.g., an
illuminance sensor, a temperature sensor, a human body
detection sensor, efc.).

In the present specification, a “response” means a reaction
caused by the trigger. For example, the response may be a
change 1n display properties (location, size, transparency,
color, azimuth, etc.) of an object of the graphic user inter-
face. In this case, output of the response may mean execu-
tion of an operation that changes the display property of the
object. For another example, the response may be haptic
teedback or sound feedback of a device 1n which the graphic
user 1interface 1s implemented. Meanwhile, the response may
act as a trigger that triggers another response.

Meanwhile, the trigger may be defined to cause different
responses according to an occurrence condition of the trig-
ger.

An “interaction set” 1s a term referring to a collection of
triggers and responses caused by the trigger.

The “interaction” 1s a term generically referring to the
occurrence of an event detected on the graphical user
interface and a series of reactions 1n response thereto. The
graphical user interface may consist of GUI objects and a
series ol 1nteractions.

The “interaction scenario’ 1s data for reproducing at least
some of 1interactions applied to the prototype of the graphical
user interface sequentially or out of order.

FIG. 1 1s a block diagram of a system for providing a
graphic user interface prototype according to an embodi-
ment of the present inventive concept.

Referring to FIG. 1, the system for providing the proto-

type may include a prototype authoring device 110, a
prototype viewing device 120, and a prototype providing
server 130.
The prototype authoring device 110 1s a device that
authors a prototype of a graphical user interface and gener-
ates an 1nteraction scenario for the prototype. The prototype
authoring device 110 may provide the authored prototype to
the prototype providing server 130 or the prototype viewing
device 120. The prototype authoring device 110 may be a
device of the same type as a target device to which a graphic
user interface to be authored 1s applied, or a different type of
device. In the process of authoring and/or demonstrating a
prototype, the target device 1s connected to the prototype
authoring device 110 by wire or wirelessly, such that 1t may
be used to mput or define a trigger to be included 1n the
prototype, or to check a response caused by the trigger.

The prototype viewing device 120 1s a device that views
or executes the prototype of the graphical user interface. In
the present specification, “viewing a prototype” and

.
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“executing a prototype” are used interchangeably. In addi-
tion, the prototype viewing device 120 may be a device that
reproduces or plays back an interaction scenario for the
prototype of the graphical user interface. The prototype
viewing device 120 may obtain a prototype and/or an
interaction scenario from the prototype authoring device 110
or the prototype providing server 130.

The prototype viewing device 120 may be a device of the
same type as the target device to which the graphic user
interface to be authored 1s applied, or a different type of
device. When the prototype viewing device 120 1s a device
of a different type from the target device, the prototype may
be displayed and executed 1n a graphic object that simulates
a screen of the target device displayed 1n a user interface of
the prototype viewing device 120.

According to an embodiment, the prototype authoring
device 110 and the prototype viewing device 120 may
include a computing device that may be connected to each
other through a network. For example, the prototype author-
ing device 110 and the prototype viewing device 120 may
include devices such as a server, a desktop PC, a notebook,
and a smartphone including one or more processors. The

prototype authoring device 110 and the prototype viewing
device 120 may be, for example, a computing device 1500
shown 1n FIG. 13.

The prototype providing server 130 may receive the
prototype and/or the interaction scenario from the prototype
authoring device 110 and provide 1t to the prototype viewing
device 120. The prototype providing server 130 may be any
server that transmits/receives and exchanges data through
various protocols such as a file server, a web server, or the
like. Hereinafter, a method for providing a prototype of a
graphic user interface according to another embodiment of
the present mventive concept will be described 1 more
detail with reference to FIGS. 2 to 5. In particular, a method
for generating an interaction scenario targeting a prototype
will be described. The method for providing the prototype
according to the present embodiment may be performed by
the prototype authoring device 110.

FIG. 2 1s a flow chart 1llustrating a process of performing,
the method for providing the prototype of the graphical user
interface according to the embodiment of the present inven-
tive concept.

First, in step S210, a graphic user interface prototype 200
1s authored by the prototype authoring device 110. Various
conventional tools and techmiques for prototyping the
graphical user interface may be used to author the prototype.
The prototype 200 may include one or more graphical user
interface objects and an 1nteraction set (i.e., a collection of
triggers and responses) associated with at least some objects.

In some embodiments, i step S210 of authoring the
prototype, a target device i1s connected to the prototype
authoring device 110 by wire or wirelessly, such that it may
be used to input or define a trigger to be included 1n the
prototype, or to check a response caused by the trigger.

In step S220, the prototype authoring device 110 displays
a user interface 300 for generating an 1nteraction scenario of
the prototype, and receives a command to initiate recording
the interaction scenario.

FI1G. 3 1s a diagram 1illustrating an exemplary display of a
user interface 300 for generating an interaction scenario
targeting the prototype 200 authored in step S210 on the
prototype authoring device 110. Referring to FIG. 3, the
interface 300 includes an area displaying the authored
prototype 200 and an area 302 providing GUI objects 304,
306, and 308 related to the generation of the interaction
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scenario. A user of the prototype authoring device 110 may
demonstrate or manipulate the prototype 200 displayed on
the interface 300.

In step S220, by receiving, for example, the user’s input
310 of selecting an interaction scenario recording initiation
button 304 of the user interface 300, recording of the
interaction scenario targeting the prototype 200 may be
started. In some embodiments, when recording of the inter-
action scenario starts, a display property of the interaction
scenario recording initiation button 304 1s changed, so that
it may be visually expressed that the interaction scenario 1s
being recorded.

In steps S230 to S2350, the user’s demonstration of the
prototype 200 1s input, and interactions occurring during the
demonstration are recorded. Here, 1t 1s noted that a video
recording a series of interactions that occurred during the
user’s demonstration targeting the prototype 200 1s not
recorded, but an i1dentifier of the trigger causing the change
of the objects included in the prototype or an occurrence
time of the trigger are recorded.

Steps S230 to S250 will be described with reference to
FIGS. 4A to 4C.

In step S230, the prototype authoring device 110 receives
the user’s demonstration mput for the prototype 200. The
user may demonstrate the prototype 200 by interacting with
objects included 1n the prototype 200 on the interface 300 of
the prototype authoring device 110, and the prototype

authoring device 110 may receive data occurred by the
user’s demonstration.

FIGS. 4A to 4C are diagrams showing exemplary appear-
ances of the prototype 200 during the user’s demonstration
of the prototype 200. FIG. 4A shows a user touching an
object 420 included in the prototype 200, and FIG. 4B shows
a state 1n which a display property of objects 420, 430, and
440 of the prototype 200 are changed as a result of the touch.
Specifically, referring to FIG. 4B, due to a touch input on the
object 420, a change 1n si1ze property of the object 420 and
a change 1n transparency of the object 430 and the object 440
are caused. In other words, the size of the object 420 has
been enlarged, and the hidden object 430 and the object 440
in the state shown 1n FIG. 4A are visually displayed. In this
regard, a touch event occurred for the object 420 1s a trigger,
and the change in size property of the object 420 and the
change 1n transparency of the object 430 and object 440 are
responses caused by the trigger. It 1s noted that, during the
demonstration of the prototype 200, mnstead of touching the
object 420, the user of the prototype authoring device 110
may deﬁne an event of touching the object 420 as the trigger
by performing an operation of clicking the object 420 with
a pointing device such as a mouse, for example.

In some embodiments, 1n step S230, a target device (not
shown) 1s connected to the prototype authoring device 110
and may be used for the demonstration of the prototype 200.
The user manipulates the prototype 200 on the target device
to demonstrate, and the prototype authoring device 110 may
receive data related to the user’s demonstration from the
target device.

In step S240, a trigger detected during the user’s demon-
stration 1s recorded. For example, the touch event for the
object 420 described with reference to FIGS. 4A and 4B may
be recorded as the trigger. In some embodiments, responses
caused by the trigger may also be recorded. For example,
changes 1n display properties of objects 420, 430, and 440
exemplarily illustrated 1n FIG. 4B may be recorded as a
response. In some other embodiments, when a first response
caused by the trigger causes a second response that is
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distinguished from the first response, the first response may
be recorded as a trigger that triggers the second response.

In step S250, 1t 1s determined whether recording of the
interaction scenario has ended. For example, 1t 1s determined
whether or not an interaction scenario recording end com-
mand has been received from the user. If the recording of the
interaction scenario 1s not ended, 1t returns to step S230, and
the process of receiving the user’s demonstration input
(S230) and recording the trigger and response detected
during the user’s demonstration (5240) may be repeated. For
example, as shown 1n FIG. 4C, a touch event for the object
441 included 1n the prototype 200 i1s detected during the
user’s continued demonstration, and the response caused by
the touch (1.e., trigger) 1s output on the prototype 200, and
the trigger and response may be recorded.

In step S260, an interaction scenario may be generated
based on triggers and responses detected during the user’s
demonstration. In the embodiments of the present inventive
concept, 1t 1s noted that the mteraction scenario 1s not a video
recording a series ol interactions that occurred during the
user’s demonstration targeting the prototype 200.

In some embodiments, the interaction scenario may
include information on the trigger detected during the user’s
demonstration, but may not include information on the
response caused by the trigger. In this case, in order to
reproduce the iteraction scenario on the prototype viewing,
device 112, the interaction scenario and the prototype must
be provided together, and the interaction scenario functions
as data that generates a trigger on the prototype. In some
other embodiments, the interaction scenario may include
both information on the trigger and the response.

In some embodiments, the interaction scenario may
include mformation on an occurrence time of the trigger
detected during the user’s demonstration. For example, the
interaction scenario may include mformation on an order of
occurrence of the first trigger and the second trigger detected
during the user’s demonstration. As another example, the
interaction scenario may include information on a time that
has elapsed until the first trigger and the second trigger are
detected, respectively, after the user’s demonstration 1is
initiated.

In some embodiments, data describing the interaction
scenario may be provided 1in combination with data describ-
ing the prototype.

In some other embodiments, the data describing the
interaction scenario 1s not mntegrated with the data describing
the prototype, but may be stored as a separate file and
provided to the prototype viewing device 120 or the viewer.
When a plurality of interaction scenarios for one prototype
are produced, or the interaction scenario 1s modified several
times and provided in sequence, 1t may be eflicient to
separate interaction scenario data from prototype data.

In step S270, a comment mput 1s recerved from the user,

and information on the comment may be added to the
interaction scenario. This will be described with reference to
FIG. §.

Referring to FIG. 5, for example, by recerving a user input
310 of selecting a comment mput mitiation button 306 1n the
user interface 300, the user’s comment 1mput may be niti-
ated. The comment may be a comment targeting a part of the
prototype 200, a comment targeting some section of the
interaction scenario, a comment targeting some triggers
included 1n the interaction scenario, or a comment targeting
some responses. As will be described later, depending on a
target of the comment, a location or a viewpoint at which the
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comment 1s displayed may be different during the reproduc-
tion of the interaction scenario by the prototype viewing

device 120.

As exemplarily illustrated 1n FIG. 5, by receiving the
user’s mput 510 of specitying a specific part of the proto-
type, the specific part of the prototype may be specified as
a target of the comment. In addition, when the user’s mput
510 of specitying the target of the comment 1s received, a
layer 520 for inputting a comment 1s displayed on the user

interface 300, and contents of the comment may be 1nput
from the user.

In step S280, the interaction scenario may be stored and
transmitted to the prototype providing server 130 or pro-
vided to the prototype viewing device 120.

In the description of the present embodiment with refer-
ence to FIGS. 2 to 5, the user mput on the graphic user
interface prototype 200 has been described as an example of
the trigger included in the interaction scenario, but the
present mnventive concept 1s not limited to such an embodi-
ment. As described above, the trigger includes an event
occurred by an external input such as data measured by a
sensor. It may be understood that, 1n the user interface 300
for generating the interaction scenario provided on the
prototype authoring device 110, a function for specitying an
event occurred by an external input such as a sensor as a
trigger and including it 1n the interaction scenario may be
provided.

Until now, the method for generating the interaction
scenario targeting the prototype according to an embodiment
of the present mnventive concept has been described with
reference to FIGS. 2 to 5. Hereinafter, with reference to
FIGS. 6 to 12, a method for reproducing an interaction
scenario targeting a prototype will be described according to
another embodiment of the present mnventive concept. The
method for reproducing the interaction scenario according to
the present embodiment may be performed by the prototype
viewing device 120.

FIG. 6 15 a flow chart illustrating a process of performing,
a method for providing a prototype of a graphical user
interface according to an embodiment of the present inven-
tive concept.

First, 1n step S610, the prototype viewing device 120
obtains an interaction scenario. The interaction scenario may
be obtained from the prototype providing server 130 or the
prototype authoring device 110. In an embodiment 1n which
a graphic user interface prototype and the interaction sce-
nario are provided as separate data, the prototype of the
graphic user interface may also be obtained 1n step S610. In
some embodiments, the graphical user interface prototype
and the interaction scenario may be an electronic document
stored on the prototype providing server 130. In this case,
the graphical user interface prototype and the interaction
scenario may be obtained by accessing a URL pointing to
the electronic document through a web browser of the
prototype viewing device 120 or the like.

As described above, the interaction scenario includes
information on a trigger detected during a user’s demon-
stration 1n the prototype authoring device 110. In some
embodiments, the interaction scenario further includes infor-
mation on a response caused by the detected trigger. In some
embodiments, the interaction scenario may include infor-
mation on a time when the trigger occurs. In the embodi-
ments of the present inventive concept, 1t 1s noted that the
interaction scenario 1s not a video recording a series of
interactions occurred during a demonstration targeting the
prototype 200.
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In step 5620, the prototype viewing device 120 may
display a user intertace 700 for reproducing the interaction
scenar1o for the prototype.

Referring to FIG. 7, the user intertace 700 for reproducing,
the 1interaction scenario includes a first area 710 for display-
ing the prototype 200, and a second area 720 for controlling
the reproduction of the interaction scenario and for display-
ing details of the interaction scenario and the prototype 200.
In step S620, the prototype 200 1s displayed 1n the first area
710.

Referring to FIG. 7, a GUI object 730 for selecting any
one of one or more interaction scenarios related to the
prototype, GUI objects 740 for selecting some of one or
more triggers mcluded i a selected interaction scenario,
GUI objects 750 corresponding to one or more responses
caused by a selected trigger, objects 760 for controlling
reproduction or playback of the interaction scenario, a
progress bar 770 for indicating a timeline of the interaction
scenario, a GUI object indicating an initiation time and
duration time of the responses, or the like may be displayed
in the second area 720.

In step S630, a command to mitiate reproduction of the
interaction scenario 1s recerved. For example, a user’s mput
for selecting a reproduction start button among GUI objects
760 for controlling reproduction of the interaction scenario
may be received.

In steps S640 to S660, the interaction scenario for the

prototype 200 1s reproduced, the occurrence of the triggers
included in the 1nteraction scenario are visualized while the
reproduction 1s being performed, and the responses caused
by the trigger are output on the prototype 200. Steps S640
to S660 will be described with reference to FIGS. 8A to 11.

In step S640, the reproduction of the interaction scenario
1s mnitiated, and the occurrence of the trigger included 1n the
interaction scenario 1s visualized. FIG. 9 exemplarily shows
visualization 910 of the touch event for the object 420 on the
prototype 200. The trigger included in the interaction sce-
nario may be a visual change of the GUI object included in
the prototype, but it may be a non-visual event such as an
action of a user targeting the prototype or an input of an
external device such as a sensor. Therelfore, 1n step S640, by
visualizing the occurrence of the trigger included i1n the
interaction scenario, 1t allows the user (for example, a
developer, etc.) reproducing the interaction scenario of the
prototype through the prototype viewing device 120 to
recognize the fact that the trigger has occurred and proper-
ties of the trigger. In step S640, the occurrence of diflerent
types of triggers, such as the user’s action on the prototype
or an mput of an external device such as a sensor, may be
visualized 1n diflerent ways. For example, a tap gesture and
a double tap gesture on the prototype 200 may be visualized
in different ways. Further, although not shown, various
conventional techniques for visualizing sensor detection
events of various types of sensors on the user interface 700
may be utilized.

In step S650, on the prototype 200, a response caused by
the trigger 1s output. When the response caused by the
trigger 1s a change 1n display properties of the GUI object
included in the prototype, an output of the response means
an operation 1n which an operation for changing the display
property of the object 1s executed. When the response 1s
haptic feedback or sound feedback, the haptic or sound
teedback may be output by a vibration device or a speaker
of the prototype viewing device 120. When the response
caused by the trigger acts as a trigger that causes a second
response, the second response 1s also serially output.
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In step S650, while the response 1s being output, among,
the objects 750 indicating each response on the interface
700, an object corresponding to the currently being output-
ted response may be visually highlighted and displayed.

FIGS. 8A to 8C are exemplary diagram sequentially
illustrating a process of changing the display properties of
the GUI objects on the prototype 200 and a process of
changing the user interface 700 caused by the touch event on
the object 420 on the prototype 200. The change in the
display properties of the GUI objects on the prototype 200
1s an example of the response. Referring to the first area 710
of FIGS. 8A to 8C, due to the occurrence of the touch event
on the object 420, a change 1n a size property of the object
420 and a change 1n transparency of the object 430 and the
object 440 were caused over time. Referring to the second
area 720 of FIGS. 8A to 8C, a timeline in which the
responses caused by the trigger are executed may be visually
displayed.

In step S660, during the reproduction of the interaction
scenario, a change 1n property values of objects included 1n
the prototype 200 may be displayed. FIG. 10 1s a diagram
illustrating a display 1020 of property values of an object
1010 selected by the user at a certain moment 1n the middle
of reproducing the interaction scenario. In the present
embodiment, during the reproduction of the interaction
scenario, how properties such as location coordinates, a size,
and transparency of the object 1010 selected by the user
change during the reproduction of the interaction scenario
may be displayed. In some embodiments, among the objects
750 indicating the responses, an object corresponding to a
response that causes a change 1n a property of the current
object may be highlighted on the intertace 700.

In step S670, 1t may be determined whether the repro-
duction of the interaction scenario has ended. For example,
it may be determined whether all interactions by one or more
triggers included 1n the interaction scenario are reproduced.
If the reproduction of the interaction scenario has not been
ended, 1t returns to step S640, and a series of operations such
as visualization of the occurrence of a subsequent trigger,
output of a response caused by the subsequent trigger, or
display of a change 1n a property value of an object may be
performed.

According to the present embodiment, a property of a
selected trigger among one or more triggers included 1n the
interaction scenario may be displayed on the interface 700.
FIG. 9 1s a diagram 1illustrating details of a trngger (ITrigger
#1) selected from among a plurality of triggers (ITrigger #1
and Trigger #2) included in the interaction scenario, dis-
played 920 on the interface as an example. In the present
embodiment, 1n response to a user’s selection of selecting at
least one of the GUI objects 740 corresponding to the
plurality of triggers, during or before and after the repro-
duction of the interaction scenario, detailed properties such
as a type of the selected trigger, an occurrence location, and
an occurrence condition may be displayed.

In addition, according to the present embodiment, a
property of a selected response among one or more
responses included 1n the interaction scenario may be dis-
played on the intertace 700. FIG. 11 1s a diagram 1llustrating
details of a response (Response #1) selected from among a
plurality of responses included in the interaction scenario
displayed on an interface 1120 as an example. In the present
embodiment, 1n response to a user’s selection of selecting at
least one of the GUI objects 750 corresponding to the
plurality of responses, detailed properties such as a type and
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degree of the selected response, an object that 1s a target of
the response, an 1nitiation time point, or a duration may be
displayed.

Further, according to the present embodiment, a comment
added to the interaction scenario may be displayed on the
interface 700. For example, a comment added to the inter-
action scenario by an author who 1s the user of the prototype
authoring device 110 may be displayed on the interface 700
during or before and after the interaction scenario 1s repro-
duced.

As described above, the comment may be a comment
targeting a part of the prototype 200, a comment targeting,
some section of the interaction scenario, a comment target-
ing some triggers included in the interaction scenario, or a
comment targeting some responses.

When the comment 1s a comment targeting a specific
object of the prototype 200, during the reproduction of the
interaction scenario, the comment may be displayed in an
adjacent area of the target object, and further, a relationship
between the target object and the comment may be visually
expressed.

When the comment 1s a comment targeting a partial
section of the interaction scenario, the comment may be
displayed only in the section during the reproduction of the
interaction scenario.

When the comment 1s a comment targeting some triggers
included in the interaction scenario, the comment may be
displayed at a point in time when a target trigger occurs
during the reproduction of the interaction scenario. Further-
more, the relationship between the target trigger and the
comment may be visually expressed.

When the comment 1s a comment targeting some
responses mncluded in the interaction scenario, the comment
may be displayed at a time point when a target response 1s
output during the reproduction of the interaction scenario.
Furthermore, the relationship between the target response
and the comment may be visually expressed.

As described above, according to the present embodi-
ment, when viewing the interaction scenario, the user (e.g.,
an application developer) of the prototype viewing device
120 may easily check the details of triggers and responses
included in the prototype, and the changes 1n display prop-
erties of objects 1n the prototype due to the interaction. In
addition, according to the present embodiment, when view-
ing the interaction scenario, the user (e.g., an application
developer) of the prototype viewing device 120 may easily
check the author’s comment added to the interaction sce-
nario. Accordingly, contents of the interaction intended by
the author of the prototype may be eflectively delivered to
a developer or the like.

The process of reproducing the interaction scenario
through steps S640 to S660 of the present embodiment may
be partially performed targeting a part of the interaction
scenario according to the user’s selection. In this case, prior
to step S640, a user’s mput for selecting a part of the
interaction scenario may be obtained, and the interaction
scenario may be reproduced targeting the selected part.
Some of the interaction scenarios may be some sections on
the timeline of the interaction scenario, some of the one or
more triggers included 1n the interaction scenario, some of
the one or more responses caused by the triggers mncluded in
the interaction scenario, and some ol one or more objects
included in the prototype 200. The user may selectively
specily some of the objects 740, 750, 770 displayed on the
intertace 700 or the objects included 1n the prototype 200, so
that through steps S640 to S660, a part of the interaction
scenar1o to be reproduced may be selectively reproduced.
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According to some embodiments of the present inventive
concept, the trigger may be defined to cause difierent
responses according to an occurrence condition of the trig-
ger. In other words, the prototype may include an interaction
set having branches according to conditions. The prototype
may include, for example, an mteraction set in which a first
response 1s caused when a first condition 1s satisfied with
occurrence of a trigger, and a second response 1s caused
when the first condition 1s not satisfied with the occurrence
of the trigger. FIG. 12 1s a diagram illustrating an exemplary
state 1n which triggers having conditions and responses
caused according to the conditions are displayed on the
interface 700 as described above.

Referring to FIG. 12, an object 1210 represents a trigger,
an object 1220 indicates a first condition that may be
satisfied when the trigger occurs, and an object 1230 rep-
resents a second condition different from the first condition
that 1s likely to be satisfied when the trigger occurs. Objects
1225 represent first responses caused when the first condi-
tion 1s satisfied when a trigger occurs, and objects 1235
represent second responses caused when the second condi-
tion 1s satisfied when a trigger occurs. More specifically,
FIG. 12 shows an example of an interaction set in which
different responses 1225 and 1235 are caused depending on
whether the condition satisfied at the time Trigger #1 occurs
1s the first condition (an X coordinate of Rectangle 1 1s 0) or
the second condition (an X coordinate of Rectangle 1 1s
2775).

When an interaction set having branches according to
conditions 1s reproduced on the prototype 200 while the
interaction scenario for the prototype 200 1s reproduced
through steps S640 to S660 of the embodiment described
with reference to FIG. 6, a satisfied condition and an
unsatisiied condition may be visually divided and displayed
on the interface 700 when a trigger 1s occurred. For example,
when the first condition 1s satisfied and the second condition
1s not satisfied when the trigger occurs, the objects 1230 and
1235 related to the second condition may be displayed 1n an
iactive state as illustrated in FIG. 12.

In some embodiments of the present inventive concept, a
function of forcibly outputting second responses corre-
sponding to the second condition may be provided in a
situation where the first condition 1s satisfied during the
reproduction of the interaction scenario. Furthermore, when
the second responses corresponding to the second condition
are forcibly output in the situation where the first condition
1s satisfied, a visual display indicating the forced output may
be displayed on the objects 1235 indicating the second
response or adjacent to the objects 1235. In some embodi-
ments of the present inventive concept, by providing the
function of forcibly outputting the second responses corre-
sponding to the second condition that 1s not satisfied during
the reproduction of the interaction scenario, a prototype
viewer may reproduce situations that were not demonstrated
when creating the interaction scenario by a prototype author.

Until now, the method for reproducing the interaction
scenario targeting the prototype has been described accord-
ing to an embodiment of the present inventive concept with
reference to FIGS. 6 to 12. Hereinafter, with reterence to
FIGS. 13 to 15, a method that may be used to eflectively
deliver changes occurring 1n a prototype of a graphical user
interface will be described.

In a process of producing a prototype of a graphical user
interface, the prototype 1s frequently and constantly modi-
fied. When a producer of the graphical user interface modi-
fies the prototype of an existing version, 1t 1s necessary to
communicate the modifications to an application planner
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and/or developer. To this end, there may be situations in
which the prototype producer must write a document
describing the modifications of interactions included 1n the
prototype and deliver 1t to the developer, or create and
deliver an interaction scenario for the modified prototype
from the beginming. A lot of time and cost may be wasted 1n

the process.

The present embodiment relates to a method for eflec-
tively delivering changes occurring in a prototype of a
graphical user mterface by automatically retlecting changes
occurring in a prototype of a graphical user interface to an
existing produced interaction scenario. A method for pro-
viding an 1nteraction scenario according to the present
embodiment may be performed by the prototype authoring

device 110.

Referring to FIG. 13, the method includes identifying a
difference between a first version and a second version of a
prototype (S1310), and automatically generating a second
version ol an interaction scenario for the prototype by
updating a first version of the interaction scenario for the
prototype (51320).

In the embodiment, the second version of the prototype of
the graphical user interface may be a result of applying
modifications to the first version of the prototype. A process
of moditying the prototype of the graphical user interface
may include adding or deleting triggers, responses, and/or
objects included in the prototype, or changing property
values. In other words, the difference between the first
version and the second version of the prototype may include
adding or deleting triggers, responses, and/or objects
included in the prototype, or changing property values.

In the embodiment, the first version of the interaction
scenario for the prototype refers to an interaction scenario
that has been pre-generated to describe the first version of
the prototype, for example by the method according to an
embodiment described with reference to FIGS. 2 to 5.
Further, the second version of the interaction scenario for the
prototype refers to an interaction scenario that 1s automati-
cally generated for the second version of the prototype based
on the first version of the interaction scenario for the
prototype.

In step S1310, the first version and the second version of
the prototype are compared, and additions or deletions of the
triggers, responses, and/or objects included in the prototype,
or changes in the property values are identified.

In step S1320, the 1dentified additions and deletions of the
trigger, response, and/or object, and changes in the property
values are reflected 1n the first version of the interaction
scenario.

Specifically, when a new response or object 1s added to
the prototype, the second version of the interaction scenario
may be generated by adding the response or object to the
first version of the interaction scenario. In addition, when a
response or object previously included 1n the prototype 1s
deleted, the second version of the interaction scenario may
be generated by deleting the response or object from the first
version of the interaction scenario. Likewise, when a
response 1ncluded i1n a prototype or an existing property
value of an object 1s changed, the second version of the
interaction scenario may be generated by modilying the
changed property values 1n the first version of the interaction
scenario.

Similarly, when a trigger previously included in the first
version of the prototype 1s deleted or a property value of a
trigger 1s changed, the second version of the interaction
scenario may be generated by deleting the trigger from the
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first version of the interaction scenario or modifying the
changed trigger property values in the first version of the
interaction scenario.

In the following with reference to FIGS. 14 and 15, when
a trigger mcluded in the first version of the prototype is
replaced with a new trigger, or a new trigger that was not
included 1n the first version of the prototype 1s added to the
second version of the prototype, a method for automatically
reflecting this to the interaction scenario will be described.

Referring to FIG. 14, a trigger deleted from the first
version of the prototype 1s identified 1n step S1311, and a
trigger newly added to the second version of the prototype
1s 1dentified 1n step S1312. Steps S1311 and S1312 may be
understood as a part of step S1310 described with reference
to FIG. 13.

In step S1321, 1t 1s determined whether there 1s a trigger
deleted from the first version. If there 1s no deleted trigger,
it proceeds to step S1331, and i1 there 15 a deleted trigger, 1t
proceeds to step S1341.

In step S1331, a user’s mput regarding a location where
a trigger newly added to the second version of the prototype
1s to be inserted in the interaction scenario 1s obtained.
Subsequently, 1n step S13335, the added trigger 1s 1nserted
into the interaction scenario. Here, the trigger 1s inserted at
a location determined based on the user mput obtained 1n
step S1331.

Hereinatter, a process of obtaining a user input regarding,
a trigger insertion location 1n step S1331 will be described
in more detail with reference to FIG. 15.

Referring to FIG. 15, in step S1332, the timeline of the
interaction scenario 1s displayed. The timeline of the inter-
action scenario may be displayed by, for example, the GUI
objects 740 indicating triggers included 1n the interaction
scenar1io shown in FIG. 7, the progress bar 770, the GUI
objects 780 indicating the 1nitiation time and duration time
of the responses, or the like.

In an embodiment, 1n step S1333, a user’s input for
selecting any one of triggers included in the interaction
scenario may be obtained. For example, a user’s input for
selecting any one of the GUI objects 740 shown 1 FIG. 7
may be obtained. Subsequently, in step S1334, a location
immediately before or immediately after the selected trigger
may be determined as a location in which a new trigger 1s to
be 1nserted. In some embodiments, a user’s mput regarding
whether a new trigger 1s to be iserted immediately before
the selected trigger or a new ftrigger i1s to be nserted
immediately after the selected trigger may be additionally
obtained.

In another embodiment, 1n step S1333, a user’s input for
selecting a specific location on a timeline indicating a
specific time point during the progress of the interaction
scenario may be obtained. For example, a user input for
selecting a specific location on the progress bar 770 shown
in FIG. 7 or on the GUI objects 780 indicating the mitiation
time and duration time of the responses may be obtained.
Subsequently, 1n step S1334, the selected location on the
timeline may be determined as a location 1n which a new
trigger 1s to be inserted.

It will be described with reference to FIG. 14 again. The
trigger newly added to the second version of the prototype
1s 1nserted at a location determined through the steps
described with reference to FIG. 15 (step S13335), and the
second version of the interaction scenario may be generated
(step S1351).

When 1t 1s determined 1n step S1321 shown 1n FI1G. 14 that
there 1s a trigger deleted from the first version, 1t proceeds
to step S1341.
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In step S1341, a similarity between the trigger deleted

from the first version of the prototype and the trigger added
to the second version of the prototype 1s determined, and in
step S1343, 1t 1s determined whether the similarnty exceeds
a threshold.
In an embodiment, the similarity between the deleted
trigger and the added trigger may be determined by a
similarity or overlap of responses caused by each trigger. If
responses caused by the deleted trigger and responses
caused by the added trigger overlap each other by a prede-
termined ratio or more, 1t may be determined in step S1343
that the similarity exceeds the threshold.

On the other hand, i1 the responses caused by the deleted
trigger and the responses caused by the added trigger are not
related to each other, it may be determined 1n step S1343 that
the similarity 1s less than or equal to the threshold.

In another embodiment, the similarity between the deleted
trigger and the added trigger may be determined based on
whether GUI objects for which a change 1n display proper-
ties 1s caused by each trigger are the same. In other words,
if the deleted trigger and the added trigger cause a change to
the same GUI object, the similarity between the deleted
trigger and the added trigger may be evaluated to be high,
whereas 1f the deleted trigger and the added trigger are
triggers that cause changes to different GUI objects, the
degreed of similarity between the two triggers may be
evaluated to be low.

In step S1343, when the similarity 1s less than or equal to
the threshold, it proceeds to step S1331. I1 1t 1s determined
in step S1343 that the similarity exceeds the threshold, 1t
may be preferable that the trigger added to the second
version of the prototype replaces the trigger deleted from the
first version of the prototype. In this case, 1t proceeds to step
S1345.

In step S1345, in the interaction scenario, the deleted
trigger 1s replaced with the added trigger. In other words, the
trigger added to the second version of the interaction sce-
nario 1s serted at a location where the deleted trigger was
in the first version of the interaction scenario. Reflecting
such replacement of the trigger, the second version of the

interaction scenario may be automatically generated (step
S1351).

Until now, with reference to FIGS. 13 to 15, a method for
automatically generating a new version of the interaction
scenario retlecting the changes by reflecting changes occur-
ring in the prototype of the graphical user interface to the
previously produced interaction scenario has been
described. According to the present embodiment, triggers,
responses, and objects deleted from the prototype or modi-
fied property values are automatically reflected 1n the inter-
action scenario, and newly added triggers, responses, and
objects are automatically mserted in an appropriate location
of the interaction scenario. As a result, changes in the
prototype may be eflectively communicated to a third party
without the need to separately explain changes occurring in
the prototype of the graphical user interface or to create a
new version of the interaction scenario reflecting the
changes.

Hereinafter, a method for reproducing an interaction

scenar1o 1n which changes in a prototype of a graphical user
interface are reflected will be described with reference to
FIGS. 16 to 18. In particular, a method for displaying
changes occurring 1n a prototype ol a graphical user inter-
tace by reproducing a first version and a second version of
an 1interaction scenario together will be described. The
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method for reproducing the interaction scenario according to
the present embodiment may be performed by the prototype
viewing device 120.

16 1s a flow chart illustrating a process of performing a
method for providing a prototype of a graphical user inter-
face according to an embodiment of the present inventive
concept.

First, mn step S1610, the prototype viewing device 120
obtains an interaction scenario. The interaction scenario may
be obtained from the prototype providing server 130 or the
prototype authoring device 110. In an embodiment 1n which
a graphic user interface prototype and the interaction sce-
nario are provided as separate data, the prototype of the
graphic user interface may also be obtained 1n step S1610.

In step S1610, the prototype viewing device 120 may
obtain a first version and a second version of the interaction
scenar10. The first version of the interaction scenario may be
an interaction scenario generated for the first version of the
prototype, and the second version of the interaction scenario
may be an interaction scenario generated for the second
version of the prototype. At least a portion of the first version
and the second version of the interaction scenario may be
different from each other. For example, triggers included 1n
the first version of the interaction scenario and triggers
included in the second version of the interaction scenario
may be different from each other. In addition, responses
included 1n the first version of the interaction scenario and
responses included 1n the second version of the interaction
scenario may be diflerent from each other.

In step S1620, the prototype viewing device 120 may
display a user interface for reproducing the first version and
the second version of the interaction scenario for the pro-

totype.
FIG. 17 1s an exemplary user interface for reproducing a

first version and a second version of an interaction scenario
for a prototype according to an embodiment of the present
inventive concept, and FIG. 18 1s an exemplary user inter-
tace for reproducing a first version and a second version of
an interaction scenario for a prototype according to another
embodiment of the present inventive concept.

First, 1n the embodiment shown in FIG. 17, the user
interface includes a first area 1701 for reproducing the first
version ol the interaction scenario and a second area 1751
for reproducing the second version of the interaction sce-
nario. The first area 1701 and the second area 1751 include
detailed area for displaying the prototype 1710 and 1760,
detailed areas for control the reproduction of the interaction
scenario and for display details and a timeline of the
interaction scenario 1720 and 1770, detailed areas for dis-
playing property values specified 1n triggers, responses, or
objects included 1n the prototype 1730 and 1780, or the like,
respectively. In step S1620, the prototype 1s displayed 1n the
detailed areas 1710 and 1760, respectively.

In step S1630, a command to mitiate reproduction of the
interaction scenario 1s received. For example, a user’s input
for selecting a reproduction start button among GUI objects
1762 tor controlling reproduction of the interaction scenario
may be received.

In step S1640, the first version and the second version of
the interaction scenario for the prototype are reproduced,
occurrence of triggers included 1n the interaction scenario 1s
visualized during the reproduction, and responses caused by
the trigger are output on the prototype displayed in the
detailed areas 1710 and 1760, respectively.

In some embodiments, 1n step S1640, the first version and
the second version of the interaction scenario may be
synchronized with each other and reproduced together.
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The synchronized reproduction of the first version and the
second version of the interaction scenario includes simulta-
neous reproduction of the first version and the second
version 1n response to the command to 1nitiate reproduction
of the interaction scenario. Specifically, the first version may
be reproduced 1n the first area 1701 and, at the same time,
the second version may be reproduced in the second area
1702.

The synchronmized reproduction of the first version and the
second version of the interaction scenario makes 1t possible
to easily grasp a diflerence between the first version and the
second version of the interaction scenario. For example,
when a user selects any one of a plurality of triggers 1724
included 1n the first version of the interaction scenario,
responses 1725 caused by the selected trigger may be
displayed 1n the area 1720, and detailed properties specified
for the selected trigger may be displayed 1n the area 1730.
Furthermore, a trigger corresponding to the selected trigger
may be i1dentified among a plurality of triggers included in
the second version of the interaction scenario, responses
caused by the identified trigger may be displayed 1n the area
1770, and detailed properties specified to the identified
trigger may be displayed 1n the area 1780. Similarly, when
the user selects any one of a plurality of responses 1725
included in the first version of the interaction scenario,
detailed properties specified 1n the selected response may be
displayed in the area 1730, while a response corresponding
to the selected response among a plurality of responses
included in the second version of the interaction scenario
may be identified, and detailed properties specified for the
identified response may be displayed 1n the area 1780. In this
way, the first version and the second version of the interac-
tion scenario are reproduced in synchronization with each
other 1n the regions 1701 and 1751, so that the user may
casily grasp the diflerences or changes between the first
version and the second version.

Meanwhile, in the case of the embodiment shown 1n FIG.
18, the first version and the second version of the interaction
scenar1o may be reproduced within one display area. This 1s
different from the embodiment shown 1n FIG. 17 in which
the first version and the second version are reproduced side
by side 1n different areas 1701 and 1751.

Referring to FIG. 18, the user interface includes a detailed
area for displaying the prototype 1810, a detailed area for
control the reproduction of the interaction scenario and for
display details and a timeline of the interaction scenario
1820, detailed areas for displaying property values specified
in triggers, responses, or objects included 1n the prototype
1831 and 1832, or the like, respectively.

In the embodiment shown 1n FIG. 18, 1 step S1640, the
first version and the second version of the interaction
scenar1o are synchronized and reproduced together, but they
may be reproduced simultaneously 1n one area. Specifically,
a portion in which the first version or the second version of
the interaction scenario are the same may be typically
displayed, and a portion having a difference between the first
version and the second version of the interaction scenario
may be displayed by translucently overlapping the corre-
sponding portion of the second version on the corresponding
portion of the first version, thereby causing the first version
and the second version to be synchronized and reproduced
together 1n one region 1810.

For example, FIG. 18 exemplarily illustrates a case where
a change occurs 1n a moving distance of GUI elements 1811
and 1812 between the {irst version and the second version of
a GUI prototype. Referring to FIG. 18, the GUI element
1812 1s translucently overlaid on the GUI element 1811 and
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displayed, and thus, the change 1n the moving distance of the
GUI elements 1811 and 1812 may be displayed simultane-
ously within one arca 1810.

Meanwhile, in some other embodiments, any one version
selected by the user among the first version and the second
version of the iteraction scenario may be reproduced 1n the
arca 1810. Then, 11 another version 1s selected by the user
during reproduction of the selected version, the other
selected version may be subsequently reproduced in the
region 1810.

For example, the first version of the interaction scenario
may be reproduced 1n the region 1810 by the user’s selec-
tion, and then a user’s input for requesting the reproduction
of the second version may be obtained. In this case, a first
response currently being output being reproduced 1s 1denti-
fied 1n the first version of the interaction scenario, and the
output of the first response may be stopped. Then, a second
response may be identified in the second version of the
interaction scenario. If the second response of the second
version of the interaction scenario 1s 1dentified, as the second
response 1s output 1n the same area 1810, the reproduction
of the second version of the interaction scenario may be
initiated 1n the same area 1810.

Here, the second response 1s a response corresponding to
the first response included 1n the first version of the inter-
action scenario among responses included in the second
version of the interaction scenario. For example, the first
response 1included in the first version and the second
response included 1n the second version may be responses
having the same or corresponding location on the timeline of
cach version.

As described above, 1n some embodiments of the present
inventive concept, when the user requests to reproduce the
second version while the first version of the interaction
scenario 1s being reproduced, the second version may be
continuously reproduced within the same area 1810 without
leaving a screen currently being viewed by the user while
maintaining the timeline on the currently reproduced inter-
action scenario. As a result, the user may easily check the
difference between the first version and the second version
on one screen without the hassle of reproducing the first
version and the second version of the interaction scenario
separately.

Until now, with reference to FIGS. 16 to 18, the method
for displaying the changes occurring in the prototype of the
graphical user interface by reproducing the first version and
the second version of the interaction scenario for the pro-
totype of the graphical user interface together has been
described. According to some embodiments of the present
method, the first version and the second version of the
interaction scenario are displayed side by side or overlapped
with each other 1n one user mterface screen and simultane-
ously reproduced, such that the differences or changes
between the first version and the second version may be
casily recognized by the user. According to some other
embodiments of the present method, the interface 1s pro-
vided that allows the user to reproduce the first version and
the second version of the interaction scenario by crossing
cach other in one area, such that it enables the user to easily
check the difference between the first version and the second
version on a single screen without the hassle of reproducing
cach of the first version and the second version separately.

Until now, the method for providing the prototype of the
graphical user interface according to various embodiments
of the present mventive concept has been described with
reference to FIGS. 2 to 18. Heremnafter, an exemplary
computing device 1500 capable of implementing the meth-
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ods described 1n various embodiments of the present dis-
closure will be described with reference to FIG. 19.

FIG. 19 1s an example hardware diagram illustrating a
computing device 1500.

As shown 1 FIG. 19, the computing device 1500 may
include one or more processors 1510, a bus 1550, a com-
munication terface 1570, a memory 1530, which loads a
computer program 1591 executed by the processors 1510,
and a storage 1590 for storing the computer program 1591.
However, FIG. 19 1llustrates only the components related to
the embodiment of the present disclosure. Therefore, 1t will
be appreciated by those skilled 1n the art that the present
disclosure may further include other general purpose com-
ponents 1n addition to the components shown 1n FIG. 19.

The processor 1510 controls overall operations of each
component of the computing device 1500. The processor
1510 may be configured to include at least one of a Central

Processing Unit (CPU), a Micro Processor Unit (MPU), a
Micro Controller Unit (MCU), a Graphics Processing Unait
(GPU), or any type of processor well known in the art.
Further, the processor 1510 may perform calculations on at
least one application or program for executing a method/
operation according to various embodiments of the present
disclosure. The computing device 1500 may have one or
more processors.

The memory 1530 stores various data, istructions and/or
information. The memory 1530 may load one or more
programs 1391 from the storage 1590 to execute methods/
operations according to various embodiments of the present
disclosure.

The bus 1550 provides communication between compo-
nents of the computing device 1500. The bus 1550 may be
implemented as various types of bus such as an address bus,
a data bus and a control bus.

The communication nterface 1570 supports wired and
wireless internet communication of the computing device
1500. The communication nterface 1570 may support vari-
ous communication methods other than mnternet communi-
cation. To this end, the communication intertace 1570 may
be configured to comprise a communication module well
known 1n the art of the present disclosure.

The storage 1590 can non-temporarily store one or more
computer programs 1391. The storage 1590 may be config-
ured to comprise a non-volatile memory, such as a Read
Only Memory (ROM), an Erasable Programmable ROM
(EPROM), an Electrically Erasable Programmable ROM
(EEPROM), a flash memory, a hard disk, a removable disk,
or any type of computer readable recording medium well
known 1n the art.

The computer program 1391 may include one or more
instructions, on which the methods/operations according to
various embodiments of the present disclosure are imple-
mented. When the computer program 13591 1s loaded on the
memory 1530, the processor 1510 may perform the meth-
ods/operations 1n accordance with various embodiments of
the present disclosure by executing the one or more 1nstruc-
tions.

The technical features of the present disclosure described
so Tar may be embodied as computer readable codes on a
computer readable medium. The computer readable medium
may be, for example, a removable recording medium (CD,
DVD, Blu-ray disc, USB storage device, removable hard
disk) or a fixed recording medium (ROM, RAM, computer
equipped hard disk). The computer program recorded on the
computer readable medium may be transmitted to other
computing device via a network such as internet and
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installed 1n the other computing device, thereby being used
in the other computing device.

In the above description, 1t 1s described that all the
components constituting the embodiments of the present
disclosure are combined or operated as one, but the technical
features of the present disclosure are not limited to these
embodiments. That 1s, within the scope of the present
disclosure, all of the components may be selectively com-
bined and operated 1n one or more combinations.

Although the operations are shown 1n a specific order 1n
the drawings, those skilled 1n the art will appreciate that
many variations and modifications can be made to the
preferred embodiments without substantially departing from
the principles of the present invention. Therefore, the dis-
closed preferred embodiments of the invention are used 1n a
generic and descriptive sense only and not for purposes of
limitation. The scope of protection of the present mnvention
should be mterpreted by the following claims, and all
technical 1deas within the scope equivalent thereto should be
construed as being included 1n the scope of the technical 1dea
defined by the present disclosure.

What 1s claimed 1s:
1. A method for providing a prototype of a graphical user
interface (GUI), comprising:
obtaining, by a prototype viewing device, an interaction
scenario including information on a trigger occurred on
a GUI prototype; and

by the prototype viewing device, reproducing the inter-
action scenario, on a first area for displaying the
prototype by outputting a response automatically
caused by a trigger included 1n the 1nteraction scenario,

wherein the prototype comprises information on a trigger
and a response to be caused by the trigger,

wherein reproducing the interaction scenario comprises,

obtaining a user’s input for selecting one of GUI objects

for controlling reproduction of at least one part of the
interaction scenario, on a second area for displaying
details of the interaction scenario, the second area being
different from the first area; and

reproducing, on the first area, the at least one part of the

interaction scenario corresponding to the selected one
of GUI objects based on the user’s input,

wherein the user’s mnput 1s an mput for selecting the GUI

object corresponding to at least one of one or more
triggers included in the interaction scenario, or an input
for selecting the GUI object corresponding to at least
one of one or more responses 1o be caused by the one
or more triggers, on the second area.

2. The method of claim 1, wherein reproducing the
interaction scenario, on the first area for displaying the
prototype comprises, visualizing occurrence of the trigger
included in the interaction scenario on the prototype.

3. The method of claim 2, wherein the trigger comprises
a first type of trigger and a second type of trigger, and

wherein visualizing occurrence of the trigger comprises

visualizing occurrence of the first type of trigger 1n a
first display property, and visualizing occurrence of the
second type of trigger in a second display property.

4. The method of claim 1 further comprises displaying a
property of the trigger included 1n the interaction scenario.

5. The method of claim 1 further comprises displaying a
property of the response.

6. The method of claim 1, wherein reproducing the
interaction scenario, on the first area for displaying the
prototype comprises displaying a change in display property
values of an object included 1n the prototype over time.
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7. A prototype viewing device comprising:

ONne Or mMore processors;

a memory for loading a computer program executed by
the processor; and

a storage for storing the computer program,

wherein the computer program comprises,

an nstruction for obtaining an mteraction scenario includ-
ing information on a trigger occurred on a GUI proto-
type, and

an 1nstruction for reproducing the interaction scenario, on
a first area for displaying the prototype by outputting a
response automatically caused by a trigger included 1n
the 1nteraction scenario,

wherein the prototype comprises information on a trigger
and a response to be caused by the trigger,

wherein the instruction for reproducing the interaction
scenario Comprises,

an 1nstruction for obtaiming a user’s input for selecting
one of GUI objects for controlling reproduction of at
least one part of the interaction scenario, on a second
area for displaying details of the interaction scenario,
the second area being different from the first area, and
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an 1nstruction for reproducing, on the first area, the at least
one part of the interaction scenario corresponding to the
selected one of GUI objects based on the user’s mput,

wherein the user’s mnput 1s an mput for selecting the GUI
object corresponding to at least one of one or more
triggers mncluded in the interaction scenario, or an input
for selecting the GUI object corresponding to at least
one of one or more responses 1o be caused by the one
or more triggers, on the second area.

8. The device of claim 7, wherein the trigger comprises a

first type of trigger and a second type of trigger, and

wherein the instruction for reproducing the interaction
scenario for the prototype comprises an instruction for
visualizing occurrence of the first type of trigger 1n a
first display property, and visualizing occurrence of the
second type of trigger 1n a second display property.

9. The device of claim 7, wherein the instruction for

reproducing the interaction scenario for the prototype com-
prises an instruction for displaying a change in display

20 property values of an object included 1n the prototype over
time.
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